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Study objective: To investigate incidence, risk factors and impact of falls on health related
quality of life (HRQoL) in patients with chronic obstructive pulmonary disease (COPD).
Design: Observational cohort study.
Methods: Patients completed these questionnaires at baseline and at 6-months: Medical
Outcomes Study Short Form 36 (SF-36), Chronic Respiratory Questionnaire (CRQ), Activities
Balance Confidence (ABC) Scale and a form to record demographic data, medications, co-
morbidities, oxygen use, acute exacerbations, fall history and assistive device use. Physical
activity was measured with the Physical Activity Scale for the Elderly (PASE) only at baseline.
Fall incidence was monitored through monthly fall diaries. Patients were categorized as non-
fallers (0 falls) or fallers (1 falls).
Results: Data from 101 patients with a forced expiratory volume in 1 s of 46.4 21.6% predicted
were analyzed. Thirty-two patients (31.7%) reported at least one fall during the 6-months. Fall
incidence rate was 0.1 (95% CI: 0.06e0.14) falls per person-month. Fallers tended to be older
(pZ 0.04), female (pZ 0.04) and oxygen dependent (pZ 0.02), have a history of previous falls
(p < 0.001), more co-morbidities (pZ 0.007) and take more medications (pZ 0.001). Previous
falls (ORZ 7.36; 95% CI: 2.39e22.69) and diagnosis of coronary heart disease (ORZ 7.07; 95% CI:
2.14e23.36) were the most important predictors of falls. The Dyspnea Domain of the CRQ
declined significantly more (pZ 0.02) in the fallers group at 6-months.
Conclusions: Patients with COPD have a high susceptibility to falls, which is associated with
a worsening of dyspnea perception as related to HRQoL. Fall prevention programs in COPD are
recommended.
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462 M. Roig et al.Introduction calls and medical charts review. Participants were assessedFalls in the elderly have devastating consequences for
functional independence, social interaction and life
expectancy.1 Well established risk factors for falls such as
lower limb muscle weakness as well as deficits in functional
performance and postural control are common in people
with chronic obstructive pulmonary disease (COPD).2
Results from a recent study suggest that COPD is one of
the chronic conditions with the highest prevalence of falls,
second only to osteoarthritis.3 Fall incidence in people with
COPD has been estimated to range between 25 and 46%.3e5
The studies exploring fall incidence in COPD,4,5 however,
have collected data with regards to falls retrospectively.
Current international guidelines for the design of fall
prevention trials6 stress the importance of recording fall
events prospectively in order to minimize the effect of
recall bias that is inherent in most retrospective fall-risk
studies.7 In addition, cross sectional designs are susceptible
to reverse causality.3 Thus, a prospective study will likely
provide more reliable data on fall incidence in COPD.
In addition to the incidence of falls, both the specific
risk factors and impact of falls on health related quality of
life (HRQoL) have not been investigated in COPD. It is
widely accepted that falls in the elderly, especially those
that are traumatic falls,8 generally have deleterious effects
on HRQoL.9 Ascertaining the incidence, risk factors and
implications of falls on HRQoL is important to determine
the clinical relevance of preventing falls in COPD. The
objectives of this study were to reliably determine the
incidence, risk factors and impact of falls on HRQoL in
patients with COPD. We hypothesized that, compared with
the fall incidence rates reported in previous studies in the
elderly, fall incidence in people with COPD would be high.
We also hypothesized that the domains of HRQoL associated
with physical status would decrease significantly in fallers.
Methods
Patients
A convenience sample of people with COPD was recruited
between February and June 2009 from the caseload of
respirologists from three hospitals. The ethics boards of
each hospital approved the study and all participants gave
written informed consent prior to participation. Inclusion
criteria were: diagnosis of COPD confirmed by spirometry
based on the Global Initiative for Chronic Obstructive
Disease (GOLD) guidelines10; the ability to ambulate using
both legs. Exclusion criteria were: hospitalized patients;
with end-stage COPD; major neurological conditions that
affect balance or gait (e.g., prior stroke, Parkinson’s
disease); not fluent in English or cognitive impairment that
interferes with the ability to provide informed consent or to
complete the study.
Study design
This was a 6-months observational cohort study that
utilized mailed surveys supplemented by follow-up phoneat baseline and at 6-months. Fall incidence was monitored
through monthly fall diaries on a daily basis. In short, two
weeks before the start of the study, participants received
a first package via mail with a stamped addressed return
envelope containing: instructions for completion, a letter
of invitation, a consent form, monthly fall diaries for 6
months and a set of questionnaires: the Medical Outcomes
Study Short Form-36 (SF-36), the Chronic Respiratory
Questionnaire (CRQ), the Activities Balance Confidence
(ABC) Scale, the Physical Activity Scale for the Elderly
(PASE) and a structured form to record demographic data,
current medications, co-morbidities, oxygen use, acute
exacerbations of COPD, falls during the preceding 6 months
and use of an assistive device.
After receiving the first mailed package, participants
were contacted by telephone to confirm consent to
participate. Fall diaries were returned at the end of each
month using pre-paid envelopes. Participants who had not
returned the fall diaries within the 10 days after the end of
each month were contacted by telephone. To ensure
compliance with the study, follow-up telephone calls were
made to participants at the third and fifth month. Five
months after the beginning of the study, participants
received a second package containing all the above-
mentioned questionnaires except the PASE, which was
completed only at baseline. Participants were instructed to
complete this second set of questionnaires at the end of the
sixth month and to mail them back.
Outcomes
Fall incidence
Fall incidence was investigated by asking participants to
report, on a daily basis, any fall event in the monthly fall
diary. Participants were asked: “Have you had any fall
including a slip or trip in which you lost your balance and
landed on the floor or ground or lower level?”6 If a fall was
diarized, participants were telephoned to confirm that the
event was consistent with the definition of fall and to detail
the circumstances of the fall and any resultant injury, using
a standardized questionnaire.11
Health related quality of life (HRQoL), balance
confidence and physical activity level
Health related quality of life (HRQoL) was assessed through
the self-administered versions of SF-3612 and the CRQ.13
The SF-36, which provides information on HRQoL from
eight different health-domain scales, was chosen because it
has been shown to be easily administered with good
psychometric properties (e.g., sensitivity) to measure
generic aspects of HRQoL in people with COPD.14 Another
factor that was taken into account is that the SF-12, a short
version of the SF-36, has been shown to be sensitive when
correlated to risk factors for falls.15 The CRQ is a disease-
specific HRQoL instrument, which has proven to be valid,
reliable and sensitive to detect changes in health status in
people with COPD.14 The CRQ provides information
regarding health status in four different domains: dyspnea,
fatigue, emotional function and mastery (i.e., feeling of
control over the disease and its effects).13
Incidence of falls in COPD 463Balance confidence was assessed with the ABC scale,16
which has shown to be a valid and reliable measure to
discriminate between levels of functional mobility in the
elderly.17 Since postural instability18 and fear of falling19
have been commonly identified as risk factors for falls, it
is reasonable to surmise that reduced balance confidence
measured by the ABC scale might be associated with an
increased risk for falling.5 Briefly, the ABC scale contains 16
items, with each item rated from 0% (no confidence) to
100% (complete confidence). The maximum score is 1600,
which is then divided by the number of items (16) to obtain
a composite score.
Physical activity level was assessed with the PASE,20,21
which has been validated by comparison to physical
activity levels measured by portable accelerometers.22 The
PASE is a 12-item self-administered questionnaire that
measures physical activity levels based on scores ranging
from 0 to 400.
Medications and co-morbidities
A structured form was used to self-report the number and
types of current medications and co-morbidities, which in
turn, was followed up by a retrospective medical chart
review to confirm information. In cases of discrepancies,
the participant and/or physician was contacted and asked
to clarify the information. Any newly prescribed medication
or diagnosed chronic condition during the study (reported
in the form of the second mail-out package) was included in
the analysis only if prescribed or diagnosed before the third
month of the study. Medications were categorized accord-
ing to the Canadian Medical Association.23 Co-morbidities
were categorized using a scheme previously described to
study risk factors for falls.3
Severity of COPD, oxygen use, exacerbations, use of
assistive device and previous fall
Severity of COPD was determined by the most recent
spirometry data recorded prior to the start of the study
obtained from the medical chart review. The structured
clinical form asked participants about: oxygen use (on
exertion only, at night only, always); the number of exac-
erbations in the 6 months preceding the study (first
package) and during the study (second package); and the
use of an assistive device. Any disagreements between the
data provided by the participant and the medical chart
were followed up with telephone contact to the partici-
pants and/or physician to clarify information.
Statistical analyses
Normality for all continuous variables was explored through
visual analysis of histograms and normality plots. Analyses
included only those participants who had returned at least
the first monthly fall diary. Fall incidence rate (IR), was
calculated with negative binomial regression (NBR).24
To determine differences between prospective fallers
and non-fallers at baseline, the Pearson’s chi square test
for differences in proportions and either the Student’s-t-
test or ManneWhitney test for continuous data were used.
Differences between fallers and non-fallers in changes in
measures of HRQoL (SF-36 and CRQ) as well as balanceconfidence (ABC) during the 6-month period were assessed
by forced entry multivariable regression analyses, with
baseline scores and experimental group as independent
variables of the model.25
A logistic regression model with faller and non-faller as
dependent dichotomous variable was used to examine
potential risk factors for falls. Correlation analyses were
used to explore associations between the dependent and
independent variables. Pearson’s or Spearman’s assessed
multicollinearity among independent variables. Variables
with a p  0.25 on bivariate analysis were entered into the
regression model26 and analyzed using the likelihood ratio
method with backward elimination.27 Data are presented as
means and 95% confidence intervals (CI), medians and
percentiles (P25, P75) and proportions (%). Results for risk
factors for falls are presented as odds ratio (OR) with CI. All
analyses were performed with the Statistical Package for
the Social Sciences (SPSS Inc., Chicago, IL, USA) using two-
tailed probability tests with a level of significance set at
p  0.05.Results
Recruitment and follow-up
Of the 316 recipients of the first mail-out, 65.5% responded,
which included: one hundred sixteen who met the inclusion
criteria; sixty eight who declined primarily due to lack of
time or poor health; twenty three who were excluded
because they did not have a well-established diagnosis of
COPD, lacked English fluency, had limited mobility or had
neurological diagnoses. Of the 116 participants, 101 (45
females and 56 males) filled out one or more fall diaries, 86
(85.2%) returned 6 fall diaries and 9 (8.9%) returned 5 fall
diaries. Eighty-four participants (83.2%) completed all
study requirements (Fig. 1).Participants
Compared to non-fallers, fallers were older (pZ 0.04), had
a greater proportion of female participants (p Z 0.04),
used more oxygen on exertion (p Z 0.02), fell more during
the 6 months prior to the commencement of the study
(p < 0.001) (Table 1), took more medications (p Z 0.001),
had more co-morbidities (p Z 0.007), and had a higher
prevalence of coronary heart disease (p < 0.001) (Table 2).
The severity of COPD based on spirometry did not differ
between fallers and non-fallers (Table 1). However, the
frequency of fallers that required oxygen support tended to
be greater compared to non-fallers (p Z 0.07) (Table 1).
Twenty-one patients reported one or more exacerbations in
the 6 months prior to the study, while only 14 patients
reported exacerbations during the study. Only the number
of exacerbations during the study was significantly greater
(pZ 0.027) in the fallers’ group. Fallers showed a tendency
towards lower scores in the PASE and ABC at baseline
(Table 1). Mean balance confidence scores during the study
decreased 4 and 6 points in the group of non-fallers and
fallers, respectively. However, differences between groups
were not significant (p Z 0.3).
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Figure 1 Flow chart showing the different stages of the recruitment process and the study.
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The NBR analysis showed an IR of 0.1 falls per person-month
(95% CI: 0.06e0.14). Thirty-two participants (31.7%)
reported at least one fall during the study. Of these 32
participants, 9 (28.1%) reported 2 or 3 falls and 4 (12.5%)Table 1 Characteristics of participants at baseline. Data are p
Non-fallers (n Z 69
Demographics
Mean age 72.1 (69.6e74.5)
Female (%) 26 (37.7%)
Mean BMI 24.9 (23.3e26.5)
Spirometry (% predicted)
Mean FEV1 43.4 (36.9e49.8)
Mean FVC 71 (64.8e77.2)
Mean FVE1/FVC 50 (45e55.1)
Oxygen use (%)
Never 52 (75.4%)
Only on exertion 2 (2.9%)
At nights 5 (7.2%)
Always 10 (10%)
Mean previous exacerbations 0.3 (0.1e0.5)
Mean PASE score 108.8 (91.7e125.9)
Use of assistive device (%) 16 (23.2%)
Fell in previous 6 months (%) 5 (7.2%)
Mean ABC score 81.5 (76.9e86.1)
BMI: body mass index; FEV1: forced expiratory volume in 1 s; FVC: fo
ABC: Activities Balance Confidence Scale.
a Indicates significant difference between groups at p < 0.05.participants reported 4 falls. The total number of falls was
57 with an average of 1.8 falls per participant in the fallers’
group. Most falls occurred during outdoor walking activi-
ties. Only one participant had a fall, which led to an injury
(right arm fracture) and the others resulted in minor (e.g.,
bruises) or no injury.resented as means and 95% CI or proportions (%).
) Fallers (n Z 32) p-value
75.5 (71.9e79.1) 0.04a
19 (59.4%) 0.04a
27.9 (25e30.8) 0.9
43.6 (36.4e50.8) 0.7
72.3 (64.3e80.4) 1
54 (46.6e61.3) 0.4
18 (56.3%) 0.07
5 (15.6%) 0.02a
2 (6.3%) 0.8
7 (21.9%) 0.3
0.4 (0.1e0.6) 0.1
86.2 (66.4e105.9) 0.1
11 (34.4%) 0.2
14 (43.8%) <0.001a
74.4 (66.3e82.5) 0.1
rced vital capacity; PASE: Physical Activity Scale for the Elderly;
Table 2 Medications and co-morbidities at baseline. Data are presented as medians (P25, P75) or proportions (%).
Non-fallers (n Z 69) Fallers (n Z 32) p-value
Medications (n) 5 (3e8) 8 (6e10.5) 0.001a
Medication type (%)
Psychotropic 14 (20.3%) 9 (28.1%) 0.4
Peripheral nervous 1 (1.4%) 3 (9.4%) 0.06
Analgesic 20 (29%) 13 (40.6%) 0.2
Renal 3 (4.3%) 4 (12.5%) 0.1
Digestive 14 (20.3%) 5 (15.6%) 0.6
Immune 8 (11.6%) 3 (9.4%) 0.7
Reproductive & sexual 1 (1.4%) 0 (0%) 0.5
Endocrine 21 (30.4%) 14 (43.8%) 0.2
Respiratory 58 (81.4%) 25 (78.1%) 0.5
Visual 4 (5.8%) 5 (15.6%) 0.1
Cardiovascular 38 (55.1%) 22 (68.8%) 0.2
Co-morbidities (n) 2 (1e4) 4 (2.5e5.5) 0.007a
Co-morbidity type (%)
Coronary 14 (20.3%) 19 (59.4%) <0.001a
Circulatory 34 (49.3%) 19 (59.4%) 0.3
Digestive 10 (14.5%) 5 (16.1%) 0.8
Depression & mood 8 (11.6%) 7 (21.9%) 0.2
Renal 1 (1.4%) 3 (9.4%) 0.06
Immune 8 (11.6%) 1 (3.1%) 0.2
Musculoskeletal 10 (14.5%) 8 (25%) 0.2
Cancer 9 (13%) 3 (9.4%) 0.6
Endocrine 27 (39.1%) 16 (50%) 0.3
Peripheral nerve 2 (2.9%) 2 (6.3%) 0.4
Eye 5 (7.2%) 5 (15.6%) 0.2
a Indicates significant difference between groups at p < 0.05.
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Fallers tended to show lower baseline scores in the physical
(physical functioning and role physical) and general healthTable 3 Measures of health related quality of life (HRQoL) at b
Baseline
Non-fallers (n Z 69) Fallers (
SF-36
Physical functioning 42.9  25.3 41.6  2
Role physical 49.7  30.1 43.5  2
Bodily pain 23.7  21.4 32.6  2
General health 56  12.1 51.7  1
Vitality 51.9  11.5 52.7  1
Social functioning 49.2  13.6 51.6  7
Role emotional 72.9  28.7 68.2  2
Mental Health 63.8  7.5 65.6  1
CRQ
Dyspnea 4.9  1.3 4.9  1.
Fatigue 4.1  1.4 3.9  1.
Emotional 5.1  1.2 4.8  0.
Mastery 5.4  1.4 5.2  1.
SF-36: Health Survey Short Form CRQ: Chronic Respiratory Questionn
a Indicates significant differences between groups at baseline (p <
b Indicates significant between-group differences in the trajectorydomains of the SF-36 (Table 3). However, there were no
significant between-group differences in the SF-36 at
baseline, in spite of an increased body pain in the group of
non-fallers (pZ 0.02) (Table 3). Although fallers tended toaseline and at 6-month. Data are presented as means  SD.
6-month
n Z 32) Non-fallers (n Z 69) Fallers (n Z 32)
2.5 42  25.7 34.3  19.9
4.2 50.6  27.6 42.1  26.3
2a 25.3  22.4 37.8  22.5
4.6 56.4  11.6 54.6  12.8
0.2 53.8  11.7 57.3  8.6
.8 50  8.1 54.3  9.7
9.8 65.8  29.6 66.7  25.7
1 62.7  11.2 65  7.4
3 5  1.2 4.5  1.1b
7 4.2  1.3 3.9  1.2
7 4.9  1.3 4.7  1
2 5.2  1.5 5  1.2
aire.
0.05).
of HRQoL (p < 0.05).
466 M. Roig et al.show a greater decline in the physical domains of the SF-36,
no significant between-group differences in the change of
scores during the 6 months were observed (Fig. 2a). The
fallers’ group tended to show lower scores, albeit non-
significant, in the CRQ at baseline except for the dyspnea
domain, which was similar between groups (Table 3). There
was a general trend of a greater decline in the scores of the
CRQ after the 6 months in the fallers’ group (Table 3). The
dyspnea domain of the CRQ showed a significantly greater
decline in fallers compared to non-fallers (p Z 0.02)
(Fig. 2b).
Risk factors for falls
The correlation analyses showed significant associations
between fall incidence and the number of previous fallsFigure 2 Trajectory of the SF-36 physical functioning (a) and
CRQ dyspnea (b) scores in fallers (solid line) and non-fallers
(dashed line) during the 6-months. Compared to non-fallers,
fallers showed a tendency (p Z 0.15) towards a more
pronounced decline in the SF-36 physical functioning domain
during the 6-months (a). The decline in the CRQ dyspnea
domain was significantly larger (p Z 0.02) in the fallers group
(b).(rZ 0.44; p < 0.001), number of co-morbidities (rZ 0.27;
p Z 0.006) and medications (r Z 0.32; p Z 0.001), age
(r Z 0.21; p Z 0.036) and female gender (r Z 0.20;
pZ 0.04). Coronary heart disease was also associated with
fall occurrence (r Z 0.39; p < 0.001). Oxygen use
(r Z 0.19; p Z 0.053), balance confidence scores at
baseline (r Z 0.17; p Z 0.1), and previous exacerbation
(rZ 0.16; pZ 0.1) showed trends suggestive of association
with fall incidence and thus were included in the initial
regression model. The final model accounted for 49% of the
variance in predicting a fall (Table 4). Previous fall history
was the best predictor of fall incidence (pZ 0.001) with an
OR of 7.36 times greater than those who did not report
a previous fall. The second most important predictor was
coronary heart disease with an OR of 7.07. Other risk
factors for falls were age and being female. Oxygen use
appeared to increase the risk for falling (ORZ 2.83) but its
effect was not statistically significant (p Z 0.08).Discussion
To the best of our knowledge, this is the first prospective
study analyzing the incidence, risk factors and association
between falls and HRQoL in COPD patients. The main
finding of this study is that people with COPD show a high
incidence of falls. The second main finding is that HRQoL
associated with dyspnea declined significantly in the group
of fallers during the 6-months’ study period. Of particular
interest, fall incidence is relatively independent of the
stage of COPD. The number of previous falls and diagnosis
of coronary heart disease were the most important risk
factors for falls in people with COPD. Age and female
gender also significantly increased the risk for falls in our
cohort.Fall incidence
An annual projection of the falls IR (0.1) of this study
indicates that people with COPD would show an annual
rate of 1.2 falls per person-year, which is a considerably
higher rate compared to the incidence previously repor-
ted in the elderly (IR Z 0.24).28 The proportion of COPD
patients who sustained a fall (31.7%) was closer to the
upper range previously reported.29 In our study, approxi-
mately one-third of people with COPD sustained at least
one fall during the 6-month period of the study, which is
similar to that reported prospectively in older adults for
a one year period,30,31 and retrospectively, in people with
COPD (range: 25%e46%).3e5 Fall incidence does not follow
a regular pattern and some people experience recurrent
falls while some others do not fall. Thus, projections and
comparisons with other studies should be done cautiously.
However, given that our follow-up was only 6 months,
even a conservative annual projection of the proportion
of fallers would provide higher estimates than those of
previous studies. Differences in disease severity, defini-
tion of a fall32 as well as the fact that these previous
studies3e5 used retrospective designs, which possibly
underestimated fall incidence, might contribute to the
disparity of results.
Table 4 Logistic regression model for assessing risk factor for falls. Data are provided as coefficient (B) values with standard
errors (SE) and odds ratio (OR) with 95% CI. The model explained 49% of the variance in fall risk (pseudo R2 Z 0.49).
Predictor B (SE) OR (95% CI) p-value
Previous fall 1.99 (0.57) 7.36 (2.39e22.69) 0.001a
Age 0.08 (0.04) 1.09 (1.01e1.17) 0.020a
Gender (F) 1.32 (0.60) 3.73 (1.14e12.16) 0.016a
Coronary disease 1.96 (0.61) 7.07 (2.14e23.36) 0.001a
Oxygen use 1.04 (0.59) 2.83 (0.88e9.08) 0.080
a Indicates significant difference between groups at p < 0.05.
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(HRQoL)
We used both general (SF-36) and disease specific (CRQ)
HRQoL measures to capture different aspects of health
status in people with COPD.33 Although the act of falling per
se was not associated with an overall decline in HRQoL, the
dyspnea domain of the CRQ, decreased significantly in
fallers compared to non-fallers. Dyspnea is important
because is the most common and disabling symptom of
COPD. Of interest, the decline in the dyspnea domain was
0.4 points, which is close to the minimal clinically impor-
tant difference of 0.5 points for this questionnaire.34
Because of the relatively short duration of the study and
the fact that only one fall resulted in a fracture, the decline
of the dyspnea domain is a significant detriment worthy of
further evaluation over a longer follow-up. We had expec-
ted to observe a decrease in physical function scores of the
SF-36 and CRQ, however, the non-traumatic nature of falls8
and the contribution of multiple other co-morbidities may
have confounded the ability to detect how falls impact
these constructs over a 6-month period.
Risk factors for falls
Previous fall history, age, female gender and the presence
of coronary heart disease are independent risk factors that
predict falls in people with COPD. The associations
between fall incidence being related to previous falls,4
advanced age30 and female gender,35 are consistent with
previous studies in the elderly. The risk associated with
previous fall history is clinically relevant because it
emphasizes the importance of avoiding fall events to
reduce the risk of further falls or targeting frequent fallers
with more aggressive preventive measures. Recurrent falls
are important because previous fall history can substan-
tially increase fear of falling (OR Z 1.75; 95% CI:
1.3e2.36)18 and, more importantly, the odds of experi-
encing injurious falls (OR Z 6.7; 95% CI: 2.1e21.5).36 This
might be clinically relevant for people with COPD who show
a higher prevalence of osteoporosis compared to healthy
subjects37 and therefore a potential increased risk for fall-
related bone fractures. Another risk factor was diagnosis of
coronary heart disease. A recent cross-sectional study
found that coronary heart disease was the third most
common chronic condition associated with an increased fall
risk (OR Z 1.82; 95% CI: 1.47e2.25) after depression and
arthritis.3 Further studies are required to identify the
underlying mechanisms explaining the association betweencoronary heart disease and fall risk in COPD. However, the
high prevalence of coronary disease among people with
COPD38 indicates that fall risk might be increased in these
individuals.
Although fallers took more medications and had more
co-morbidities, these two factors were not predictive of
falls in our population. A possibility is that not all co-
morbidities contribute to the same extent towards
increasing the risk for falls3 and, alternatively, some may
not have been self-reported or detected by our study
methodology. For example, in contrast with previous
estimates,39 the prevalence of depression, a disease
associated with increased fall occurrence (ORZ 2.01; 95%
CI: 1.63e2.48),3 was relatively small (14.8%) in this cohort
of patients. Our methodology may also have been insen-
sitive or underpowered to detect the presence of common
co-morbidities such as arthritis. Another explanation for
the lack of association between number of medications
and co-morbidities with fall occurrence might be related
to the fact that our dichotomous classification of fallers
and non-fallers did not discriminate between fallers and
occasional fallers.40 When participants were classified as
non-fallers, fallers (1 fall) and frequent fallers (>1 fall),
the number of medications and co-morbidities showed
a marked trend towards increase in the frequent faller’s
group.
In spite of lower scores in the ABC scale in the group of
fallers, balance confidence was not predictive of falls. This
finding was surprising given a previous retrospective study
that found the ABC scale to be sensitive enough to
discriminate fallers and non-fallers in a COPD group.5
However, retrospective studies should be interpreted with
caution because they are susceptible to reverse causality.
For example, a recent study shows that previous falls
increase fear of falling and vice versa.41 Thus, we cannot
rule out the possibility that previous fall history reduced
balance confidence in the retrospective study.5 Normative
data from older adults establishes a threshold at 80 points
for the ABC score below which functional impairment starts
to decline.17 Perhaps, the relatively high balance confi-
dence scores reported at baseline by the fallers (74.4; 95%
CI: 66.3e82.5) diluted the capacity of the ABC scale to
predict falls in our study.
A recent cross sectional study reported that patients
with COPD on oxygen therapy were six times more likely to
experience a fall than those who did not use supplemental
oxygen.5 In our study, although oxygen use appeared to
increase the risk for falling (OR Z 2.83), its effect was not
statistically significant (p Z 0.08). Nevertheless, fallers
468 M. Roig et al.showed a significantly greater use of oxygen on exertion
compared to non-fallers at baseline. The underlying
mechanisms for the potential association between oxygen
use and increased fall risk are unclear. A possibility is that
oxygen use is simply more prevalent in patients with
functional impairment and thus with and increased
susceptibility to fall.5 Another explanation that deserves
further investigations includes the potential deleterious
effects of chronic hypoxemia on motor control.42
Fallers also tended to show lower physical activity levels
and a more frequent use of an assistive device at baseline.
Mobility impairments and the use of an assistive device
have been associated with increased fall risk in the
elderly.43 However, due to our study design, it is impossible
to determine if a causal association between these two
factors and fall incidence exists in people with COPD.
Perhaps the lower physical activity level and prevalent use
of assistive device among fallers simply reflect a greater
level of functional impairment consistent with an increased
fall risk.
Limitations
This study has some limitations worthy of consideration.
Firstly, our dichotomous classification of fallers and non-
fallers did not discriminate between fallers and occasional
fallers. Some previous studies suggest that the use of three
fall frequency levels such as non-faller, faller, and frequent
faller might be more appropriate.40 We performed a sensi-
tivity analysis that showed frequent fallers tended to have
greater levels of impairment compared to fallers, however,
the differences were not statistically significant. Further,
we explored the appropriateness of a multinomial regres-
sion model using these three fall frequency levels but the
multinomial model failed to accommodate all independent
variables. Considering the relatively small sample size and
the short follow-up period, the use of a binary logistic
regression was considered more appropriate. An important
limitation of the study is that a control healthy group was
not included. We circumvented this limitation by comparing
our results with existing normative data from elderly
subjects with similar demographic characteristics.28 Other
potential limitations include the fact that postural control
and muscle strength, important risk factors for falls in the
elderly, were not assessed and that physical activity level
was assessed through a self-administered questionnaire.
While the PASE has been validated to assess physical
activity in the elderly,22 the use of more objective methods
(e.g., accelerometers) would possibly have provided more
reliable data.
Conclusions
People with COPD have a high incidence rate of falls that is
associated with a decline in dyspnea related activities
associated with HRQoL. Previous fall history and diagnosis
of coronary heart disease are the most important predictors
of falls in COPD patients. Further larger and longer
prospective studies investigating the incidence of falls on
HRQoL are needed. In the meantime, fall prevention
strategies in people with COPD are encouraged.Funding
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